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INSTRUCTIONS TO CANDIDATES 
 
1 Answer all questions 
2 This exam constitutes 50% of the total marks for this unit 
3 Total number of marks of this exam: 16 
  Question 1 is worth 3 marks 
  Question 2 is worth 3 marks 
  Question 3 is worth 2 marks 
  Question 4 is worth 2 marks 
  Question 5 is worth 3 marks 




You may begin writing from the commencement of the examination session.  The reading time 
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Any hard copy, unannotated English dictionary is permitted 
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Question 1 (3 marks) 
 
The following difference equation describes a linear time-invariant filter: 
 
]n[x]1n[x25.1]1n[y25.1]n[y +−⋅−+⋅=  
 
Question 1.1 (1 mark) 
 
Determine the system transfer function in the z-domain for this filter. Determine all poles and 
zeros of this filter. 
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ω for all ωˆ . 
 
 
Question 1.3 (1 mark) 
 






sin(35]n[x ⋅π−⋅π−=  
 
 
Question 2 (3 marks) 
 
A system S is linear and time invariant. The following inputs x[n] result in the following outputs 
y[n]: 
 






























Question 2.1 (1 mark) 
 
Determine the output of the system if the input is: 
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Question 2.2 (1 mark) 
 











Question 2.3 (1 mark) 
 
















Question 3 (2 mark) 
 
Let x[n] be the complex exponential: 
 
 )n22.0(je7]n[x π−π=  
 
y[n] is the output of the system which is described by the difference equation: 
 
 ]2n[x]1n[x2]n[x]n[y −+−−=  
 
It is now possible to describe the output y[n] of the system in the form of: 
 
 )nˆ(j 0Ae]n[y φ+⋅ω=  
 
Question 3.1 (1 mark) 
 
Determine the numerical value of A 
 
Question 3.2 (1 mark) 
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Question 4 (2 marks) 
 










Question 4.1 (1 mark) 
 
Determine the impulse response h[n] of this system. 
 
 
Question 4.2 (1 mark) 
 






sin(4]n[x +−δ⋅−π+π⋅=  
 




Question 5 (3 marks) 
 
























Question 5.1 (1 mark) 
 
Derive the difference equation describing this system, with x[n] as input and y[n] as output.  
 
 
Question 5.2 (1 mark) 
 
Determine all poles and zeros of this system. Make a sketch of the pole-zero plot. 
 
 
Question 5.3 (1 mark) 
 




jj eeA]n[x ωφ ⋅⋅= , 
 
for what values of π≤ω≤π−
^
 will y[n] = 0? 
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Question 6 (3 marks) 
 












Question 6.1 (1 mark) 
 




Question 6.2 (1 mark) 
 
Determine the frequency domain response of this system and derive two simple formulas 
(without complex terms and without square roots) for the magnitude versus ωˆ  and the 










Question 6.3 (1 mark) 
 
Determine the output of the system y[n] if the input to the system is  
)
34
ncos(]n[x π+⋅π= . 
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